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Covert Monitoring to Promote Consistency of Walking
Performance: A Case Study
A covert monitoring procedure was employed
to encourage a stroke patient to 'self-monitor'
two parameters of her walking performance out-
side the physiotherapy department. The patient
was aware that her walking would be monitored,
but not of the identity of the monitors. After 12
days of covert monitoring, the two gait para-
meters, width of base and step length, were
observed to be consistently within the specified
limits. The covert monitoring procedure was
thus successful in promoting! consistent per-
formance of a newly acquired gait beyond the
physiotherapy department.
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It is a common clinical observation
that hemiplegic patients demonstrate a
marked deterioration in gait perform-
ance outside the physiotherapy treat-
ment area (Turnbull 1982). One reason
for this deterioraton is that the newly
learned gait pattern initially requires
more cognitive control than an habit-
ual compensatory gait. Outside the
physiotherapy department patients
cannot depend on the verbal prompts
of the physiotherapist to maintain
attention on walking, but instead must
'self-monitor' performance.
The problem of achieving generali-
zation of newly learned behaviour to
environments beyond the physio-
therapy department has been addressed
by several authors. Westervelt and
Luiselli (1975) studied a retarded child
who walked independently in the
physiotherapy department but not in
the institution. Walking in the insti-
tution was achieved by teaching ward
attendants to use physical assistance,
reinforcement and graded withdrawal
techniques. Zeidler and Zimmer-Hart
(1979) created a more natural environ-
ment by bringing obstacles into the
physiotherapy department. Tracy, the
cerebral palsied girl whom they had
recently taught to walk, then learned
to negotiate these obstacles. In these
studies, the underlying aim was to pro-
mote consistency of newly acquired
motor performance in environments
beyond the physiotherapy department.
A procedure which has been
employed to improve carryover with
stutterers who have recently undergone
therapy, is that of 'covert monitoring'
(Ingham 1981). Confederates of the
therapist assess the patient's speech in
natural situations. These confederates
are not known to the patients, although
the patients are aware (and have agreed)
that they will be monitored.
This paper describes the application
of a covert monitoring procedure
designed to promote consistency of
walking performance. The aim is to
ensure that what is learnt is an efficient
walking pattern, not a compensatory
strategy. The patient is encouraged to
self-monitor walking performance so
that each opportunity to walk becomes




Mrs. N., 27 years old, was unable
to walk when she was admitted to a
rehabilitation hospital one month fol-
lowing a left-hemisphere cerebrovas-
cular accident. After two months of
physiotherapy she was able to walk
without physical a~sistance, but with a
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wide base of support and short steps.
This abnormal gait pattern appeared
to be the result of decreased hip exten-
sion in the right leg's stance phase and
excessive lateral pelvic shift. During
physiotherapy sessions over the next
month this slow and inefficient gait
was corrected to one with an increased
step length and normal width of base.
However, this improvement was not
seen when the patient was walking else-
\\there in the institution. On these occa-
sions a verbal prompt from the
physiotherapist or another staff mem-
ber was needed before the appropriate
correction was made. Upon question-
ing, Mrs. N. said that she 'wanted to
walk properly', but that she reverted
to her compensatory gait because she
'forgot to think about it', that is, it
was difficult for her to self-monitor;
her walking performance. Because the
patient was soon to be discharged, and
spontaneous correction of gait or use
of the improved gait had not been
observed outside the treatment situa-
tion by any staff member, the pro-
gramme to promote consistency was
immediately introduced.
The patient agreed to the introduc-
tion of a covert monitoring system
wherein she was aware that two gait
parameters, step length and width of
base of support, would be checked dur-
ing the day by various (unspecified)
monitors. It was suggested that this
system would help her to consistently
self-monitor her performance and
therefore result in improved walking.
Six other members of staff were
approached and agreed to assist in
monitoring, making a total of seven
monitors, when the physiotherapist was
included.
A floor-tile-unit-of-measurement (30
cm x 30 cm) was adopted to assist the
patient to self-monitor and to stand-
ardize monitoring by staff members. It
was explained to the patient and to the
staff monitors that each step should be
longer than one tile length and that
both feet should be kept within one
tile width. The monitors were asked to
TICKS
SCORED
Figure 1: Daily progress graph showing
the total number of ticks per day plot·
ted against days of covert mOnltonng.
observe Mrs. N.'s walking perform-
ance once a day, at a specified time.
They were provided with recording
cards of breast pocket size and
instructed to record one tick for appro-
priate step length and one tick for
appropriate width of base. No other
specific instructions were given.
During the day, monitoring of Mrs.
N.'s gait was as follows: (1) on the way
to breakfast (nursing staff L.S.); (2)
on leaving speech therapy (speech
pathologist); (3) on leaving physio-
therapy (physiotherapist); (4) on leav-
ing lunch (social worker); (5) on leaving
occupational therapy (occupational
therapist); (6) at afternoon tea (nursing
staff K.M.); (7) on the way to dinner
(nursing staff R.G.). With seven gait
monitors the maximum possible daily
score was 14, ie, criterion performance
on each of the gait parameters was
observed by all monitors.
Results and Discussion
Daily data was collected and graphed
(Figure 1) and the patient was shown
the graph regularly. By the fifth day
of covert monitoring the score was 10,
that is, performance was at 71 per cent
of the maximum possible. By the elev-
enth day the maximum possible score
(14) had been achieved. Follow-up after
the 12th day was not practical, as Mrs.
N. was discharged to an uncertain care
situation.
The graph was also shown periodi-
cally to the staff members who con-
tributed to the monitoring process. This
provided positive reinforcement for the
participants and so motivation to con-
tinue monitoring throughout this study
was maintained. In addition, the staff
monitors expressed willingness to be
involved in any further activities of this
kind, designed to improve patient per-
formance. Some of the monitors felt
that they were able to learn something
about gait by participating in the proc-
ess. They commented that use of an
objective criterion (the floor tile) alerted
them to the qualitative differences
between the two gait patterns.
The covert monitoring procedure
provided both prompting and rein-
forcement to the patient. Prompting
occurred in that every staff member
with whom the patient came into con-
tact was a potential monitor and there-
fore a prompt to monitor her walking
performance. This meant that the
patient was able to consistently practice
the improved gait and not just rein-
force a compensatory gait. The more
consistent practice facilitated a better
result. Reinforcement for changed
behaviour was both intrinsic, as the
patient observed progress toward a
desired goal, and extrinsic, as improve-
ments visible on the chart brought
praise from staff members. Bragg,
Houser and Schumaker (1975) also
found prompting plus reinforcement to
be effective in a study on increasing
the freqency of appropriate sitting
behaviour in cerebral-palsied children.
Application of this technique should
only follow a careful analysis of pos-
sible reasons for gait deterioration out-
side the physiotherapy department. The
environment outside the physiotherapy
department is less predictable and the
patient has to be able to selectively
attend to those environmental condi-
tions which regulate the movement
(Gentile 1972). The patient may have
difficulty making the appropriate
adjustments to walking in order to cope
with different terrain and to avoid col-
lision with stationary and/or moving
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objects. Unless the patient is specifi-
cally trained to do this, improvements
made in the physiotherapy department
cannot be expected to be seen in more
complex environments.
The covert monitoring procedure is
potentially useful for improving con-
sistency of patient performance outside
the physiotherapy department in other
areas of motor training such as stand-
ing up from sitting and hand function.
In addition, it could be applied to
encourage 'self-monitoring' in the
patient's home environment.
The theoretical background of this
design comes from both motor learning
theory and behaviour modification the-
ory. This study's success supports the
application of motor learning theory
to physiotherapy as proposed by Turn-
bull (1982), Marteniuk (1979) and Carr
and Shepherd (1982). It also reinforces
the suggestions of Baddeley (1982) and
Goodman-Smith (1982) that behaviour
modificataion techniques can be used
successfully in physiotherapy practice.
References
Baddeley H (1982), Psychology for physIotherapy
students, PhysIOtherapy, 68, 269.
Bragg JM, Houser C and Schumaker J (1975),
BehaVIOur modIfIcatIOn: effects on reverse taIlor
sIttmg m children With cerebral palsy, Physical
Therapy, 55, 860-868
Carr JH and Shepherd RB (1982), A Motor
Relearnmg Programme for Stroke, Hememann,
London
GentIle AM (1972), A workmg model of skIll
acqulSltIOn With applIcatIOn to teachmg, Quest,
17, 3-23
Goodman-SmIth AM (1982), BehaVIOur modifi-
catIon for head-Injured patIents, PhysIOtherapy,
68, 383.
Ingham RJ (1981), Evaluation and maIntenance
m stuttermg treatment. In E Boberg (Ed), Mam-
tenance of Fluency, Elsevier, Amsterdam.
Martemuk RG (1979), Motor skill performance
and learmng· conSIderatIOns for rehabilItatIon,
PhYSIOtherapy Canada, 31, 187-202
Turnbull GI (1982), Some learnmg theory ImplI-
cations In neurological physIotherapy, PhysIO-
therapy, 68, 38-41
Westervelt VD and LUIseib JK (1975), Estabhshmg
standIng and walkmg behaVIOur In a physIcally
handicapped, retarded chIld, PhYSIcal Therapy,
55, 761-765.
Zeidler LJ and Zimmer-Hart CL (1979), Combm-
Ing the techmques of physIOtherapy and behav-
IOur modifIcatIOn, The Australwn Journal of
PhYSIOtherapy, 25, 27-31
154 The Australian Journal of Physiotherapy Vol 31, No 4, 1985
